Soybean is the most important oilseed cultivated in the world and Brazil is the second major producer.
INTRODUCTION
The Cerrado (Brazilian savanna) is the dominant biome in Central Brazil, covering approximately 24% of the area in the country. In spite of its remarkable biodiversity, the Cerrado has rapidly converted to large-scale agricultural areas due to expanding agricultural activities, especially cattle farming and soybean plantation (25) . Only 5.5% of the Cerrado (83,520 km 2 ) is currently protected in conservation units and recent studies have estimated that by 2030 it may be extinct (24) .
Soybean is the most important oilseed cultivated in the world and Brazil is responsible for 24.6% of the soybean world production, ranking as the second largest producer of this crop.
In the 1980s the soybean plantations started to aggressively *Corresponding Author. Mailing address: Universidade de Brasília, cep 70910-900 DF, Brasil.; E-mail: mercedes@unb.br Bacterial and fungal community in soil in Cerrado expand into the savannas of Central Brazil. This expansion was influenced by the savana's natural conditions, as for instance gentle relief (favoring mechanization) and technological development (including the selection of highly efficient Nfixing soybean cultivars), which rendered a viable cultivation of this crop in an ecosystem formerly considered inhospitable.
The ensuing problems include widespread deforestation of the Cerrado and southern Amazon. In spite of the no-tillage practices adopted, a massive use of pesticides and fertilizers and the intense mechanization lead to substantial soil carbon losses and changes in the soil microbial community. Those changes can lead to an unsustainable system and soil degradation (2, 8) .
Microorganisms are a critical component of ecosystems as they mediate 80-90% of the processes occurring in the soil (16, 19, 27) , thus key players in the carbon and nitrogen biogeochemical cycles.
Function and diversity of bacterial and fungal communities can be a more efficient and dynamic indicator of soil quality than those based on physical and chemical properties (5, 13) . However, little is known of the factors that drive diversity, in part due to the complexity of communities but also because not all microorganisms can be cultured under laboratory settings (32) . Although the development of molecular biology techniques is responsible for a considerable knowledge increase on the ecological and functional aspects of microbial communities, information regarding the effects of rapid land use changes in tropical ecosystems on belowground diversity is still very scarce (6, 14) . have not yet been studied.
The present work aims to compare soil bacterial and fungal community structure and composition from a native Cerrado area and an area with similar characteristics under soybean monoculture along a crop cycle.
MATERIAL AND METHODS

Study Site and Soil Collection
Soil samples were collected from the "Dom Bosco" farm, (TFX 35M, Gibco BRI UV) and KodaK -Digital Science Electrophoresis Documentation and Analysis System (DC 120). The best gels were stained with AgNO 3 (12) for further excision and sequencing of DGGE bands. At least three DGGE runs were carried out for the samples in order to estimate the method's reproducibility.
Sequencing of DGGE bands
The bands were excised with a razorblade and the small blocks of acrylamide containing the band were placed in sterile n.n ml tubes with 30 l of sterile water. The samples were placed at room temperature (25 o C) for 3 days to allow diffusion of DNA out of the gel fragments. All the water in the samples (30 l) was used as a template for PCR reamplification using the aforementioned primers and reaction conditions. 
Statistical analyses
Statistical analyses were carried out using the computer package SPSS v.10 (SPSS Inc., IL, USA). Normality was verified by using the Kolmogorov-Smirnov test. One-way analysis of variance (repeated measures ANOVA; p < 0.05) was used to determine significant differences in the pH, gravimetric content and microbial biomass C. Student's t-test was used to determine differences between the samples collected in row and inter-rows. DGGE banding patterns (band presence and absence) matrix data were used to calculate the pairwise similarities of the profiles using the Dice coefficient.
The cluster analyses based on this matrix were performed using UPGMA -Dice Coefficient (23) and were carried out using the package NTSYSpc -Numerical Taxonomy and Multivariate Analysis System v.2.10.
RESULTS
The soil pH values in the soybean area were higher (5. Table 2) . The values of soil gravimetric water content are organized in the same table.
They ranged from 5.1% in September (dry season) to 41.6% in February (rainy season). Replicates of profiles produced by DGGE showed reproducibility. Firstly, the band profiles produced by DGGE of bacterial and fungal rDNA amplified fragments from the row and inter-row samples were compared. The level of similarity between the row and inter-row samples collected on the same day are presented in Table 3 . The similarity was higher than 75% in most of the cases. The exceptions were the 16S rDNA fragments from the samples collected during the period of fructification (similarity of 57%) and the 18S rDNA fragments from the samples collected a week after the harvest (similarity of 46%). Because of the high similarity between the row and inter-row samples, the comparison with the native cerrado area and between the different dates will be presented only for the samples from the rows. rDNA amplified fragments was characterized by a few strong and exclusive bands appearing in the samples from the native area (samples 1 and 14 in Figure 1 ). However, in terms of intensity of bands, the differences between collection dates in the soybean areas were not striking. In contrast, the profile (Table 4) .
DISCUSSION
The cerrado has clearly defined dry and rainy seasons.
This variation is most likely responsible for changes in the soil pH, water gravimetric content and microbial biomass C in the samples from the native area (Table 2) . Changes in the soil pH and water gravimetric content affect microbial populations.
Seasonal variations of soil pH change the distribution pattern of the kind of microorganisms since bacteria prefers neutral to alkaline conditions and fungi prefers the acidic ones (47).
In the soybean area, microbial biomass C concentration did not show variations during the cultivation period, which corresponds to the rainy season in the Cerrado region. Table 4 . Bacterial and fungal diversity of selected 16S and 18S rDNA DGGE bands and GenBank accession numbers.
Observation
Band BLAST Search Acess Number
High intensity before sowing in row and inter-row S1 Uncultured soil fungus GQ294579
Higher intensity in native samples S2 Uncultured soil fungus GQ294580
High intensity in inter-row before sowing S3 Uncultured soil fungus GQ294581
Absent in native area in October (rainy season) and high intensity in sowing period S4 Uncultured soil fungus GQ294582
Present in all profiles and higher in row after sowing S5 _ High intensity in row after sowing and in native areas S6 Uncultured soil fungus GQ294583
Present in inter-row after sowing and in native area in March (dry season) S7 Uncultured soil fungus GQ294584
Present in all profiles S8 Uncultured soil fungus GQ294585
High intensity and absent in harvest period samples S9 Uncultured soil fungus GQ294586
Absent in native área S10 Uncultured soil fungus GQ294587
High intensity in soybean area fructification period in row and inter-row S11 Uncultured soil fungus GQ294588
High intensity in inter-row before harvesting and in sowing period S12 Uncultured soil fungus GQ294589
Present in all profiles and higher intensity in native areas S13 Uncultured soil bacteria GQ294590
Present in all profiles and higher intensity in native areas S14 _ High intensity in row and absent in inter-row in soybean fructification S15 Uncultured soil bacteria GQ294591
Exclusively present in native area in March (dry season) S16 _ Present in all profiles S17 _ Absent until flowering and high intensity in native areas S18 Uncultured soil bacteria GQ294592
High intensity in native areas S19 Uncultured soil actinobacteria GQ294593
High intensity in native areas S20 Uncultured soil bacteria GQ294594
In 16S and 18S rDNA DGGE profiles a large number of Many bands did not have high quality sequences for homology identification (90% <) (S5, S14, S16 and S17). the use of PCR-DGGE profiling has proven to be a powerful tool in assessing community structure differences in soils (11, 33) .
Although similar studies have been already performed, the present manuscript is the first of its kind carried out in the Cerrado. But, additional caution should accompany these results because the data were obtained from relatively few composite samples. Besides the DGGE bias already discussed, the impacts of DNA extraction and PCR amplification may have also contributed to further bias (20) . Therefore, further research is needed to confirm the observations reported herein.
Despite the critical role of the soil microbial community, studies on its structure and composition in tropical areas are not 
